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APPENDIX B

SUPPLEMENTAL LIST OF ACUTE TOXICITY TEST SPECIES

TEST ORGANISM
TEST TEMP

(EC) LIFE STAGE

FRESHWATER SPECIES:  VERTEBRATES - WARMWATER

Cyprinella leedsi1 Bannerfin shiner 25    1-14 days
Lepomis macrochirus Bluegill sunfish 20,25 "   "
Ictalurus punctatus Channel catfish " "   "

FRESHWATER SPECIES:  INVERTEBRATES - COLDWATER 

Pteronarcys spp. Stoneflies* 12    larvae
Pacifastacus 
  leniusculus Crayfish* " juveniles
Baetis spp. Mayflies* " nymphs
Ephemerella spp. " " "

FRESHWATER SPECIES:  INVERTEBRATES - WARMWATER

Hyalella spp. Amphipods 20,25 juveniles
Gammarus lacustris " " "
G. fasciatus " " "
G. pseudolimnaeus " " "
Hexagenia limbata Mayflies " nymphs
H. bilineata " " "
Chironomus spp. Midges " larvae

*Stoneflies, crayfish, and mayflies may have to be field collected and acclimated for a period of time to ensure
the health of the organisms and that stress from collection is past.  Species identification must be verified.

1   Test conditions for Cyprinella leedsi and Holmesimysis costata are found in Table 14 and Table 19,                  
     respectively, in Section 9.
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SUPPLEMENTAL LIST OF ACUTE TOXICITY TEST SPECIES (CONTINUED)

TEST ORGANISM
TEST TEMP

(EC)
SALINITY

(‰) LIFE STAGE
MARINE AND ESTUARINE SPECIES:  VERTEBRATES - COLDWATER
Parophrys vetulus English sole 12 32-34 1-90 days
Citharichys sitigmaeus Sanddab " " "     "

Pseudopleuronectes
   americanus Winter flounder " " post metamorphosis

MARINE AND ESTUARINE SPECIES:  VERTEBRATES - WARMWATER

Paralichthys dentatus Flounder 20,25 32-34 1-90 days
P. lethostigma " " " "    "
Fundulus simillis Killifish " 20-32 1-30 days
Fundulus heteroclitus Mummichog " 25-32 "    "
Lagodon rhomboides Pinfish " 20-32 1-90 days
Orthipristis chrysoptera Pigfish " 15-30 "    "
Leostomus xanthurus Spot " 10-30 "    "
Gasterosteus aculeatus Threespine

stickleback
" 20-32 1-30 days

Atherinops affinis Topsmelt 21 10-30 7-15 days

MARINE AND ESTUARINE SPECIES:  INVERTEBRATES - COLDWATER 

Pandalus jordani Oceanic shrimp 12 25-32 juvenile
Strongylocentrotus
droebachiensis Green sea urchin " 32-34 gametes/embryo
Strongylocentrotus
purpuratus Purple sea urchin " " "           "
Dendraster excentricus Sand dollar " " "           "
Cancer magister Dungeness crab " " juvenile
Holmesimysis costata2 Mysid " " 1-5 days

MARINE AND ESTUARINE SPECIES:  INVERTEBRATES - WARMWATER

Callinectes sapidus Blue crab 20,25 10-30 juvenile
Palaemonetes pugio Grass shrimp " 10-32 1-10 days
P. vulgaris    "       " " "   "     "
P. intermedius    "       " " "   "     "
Penaeus setiferus White shrimp " 20-32 post-larval 
Penaeus duorarum Pink shrimp " "   "     "
Penaeus aztecus Brown shrimp " "   "     "
Crangon septemspinosa Sand shrimp " 25-32   "     "
Mysidopsis almyra Mysid " 10-32 1-5 days
Neomysis americana    " "    "   "     "
Metamysidopsis elongata    " "    "   "     "
Crassostrea virginica American oyster " 20-32 embryo
Crassostrea gigas Pacific oyster " 25-32     "
Arbacia punctulata Purple sea urchin " 32-34 gametes/embryo

2   Test conditions for Holmesimysis costata are found in Table 19.
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APPENDIX C

DILUTOR SYSTEMS

Two proportional dilutor systems are illustrated: the solenoid valve system, and the vacuum siphon system. 

1.   Solenoid and Vacuum Siphon Dilutor Systems 

The designs of the solenoid and vacuum siphon dilutor systems incorporate features from devices
developed by many other Federal and state programs, and have been shown to be very versatile for on-site bioassays
in mobile laboratories, as well as in fixed (central) laboratories.  The Solenoid Valve system is fully controlled by
solenoids (Figures 1, 2, and 3), and is preferred over the vacuum siphon system.  The Vacuum Siphon system
(Figures 1, 4, and 5), however, is acceptable.  The dilution water, effluent, and pre-mixing chambers for both
systems are illustrated in Figures 6, 7, and 8. Both systems employ the same control panel (Figure 9). 

If in the range-finding test, the LC50 of the effluent falls in the concentration range, 6.25-100%,
pre-mixing is not required.  The pre-mixing chamber is bypassed by running a TYGON® tube directly from the
effluent in-flow pipe to chamber E-2 (see Figures 3 and 5), and Chambers E-l and D-1 and the pre-mixing chamber
are deactivated. 

The dilutor systems described here can also be used to conduct tests of the toxicity of pure compounds by
equipping the control panel with an auxiliary power receptacle to operate a metering pump to deliver an aliquot of
the stock solution of the pure compound directly to the mixing chamber during each cycle.  In this case, chamber E-l
is de-activated and chamber D-1 is calibrated to deliver a volume of 2000 mL, which is used to dilute the aliquot to
the highest concentration used in the toxicity test.
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SOLENOID SYSTEM EQUIPMENT LIST

1. Dilator Glass.
2. Stainless Steel Solenoid Valves

a. 3, normally open, two-way, 55 psi, water, 1/4" pipe size, 9/32" orifice size, ASCO 8262152, for
incoming effluent and dilution water pipes and mixing chamber pipe.

b. 1, normally closed, two-way, 15 psi, water, 3/8" pipe size, 3/8" orifice size, ASCO 8030865, for
D-l chamber evacuation pipe.

c. 12, normally closed, two-way, 36 psi, water, 1/4" pipe size, 9/32" orifice size.  ASCO 8262C38,
for remaining dilution chambers (D2-D6) and effluent chamber (E1-E6) evacuation pipes.

3. Stainless steel tubing, seamless, austenitic, 304 grade for freshwater and 316 grade for saline water.
a. 10 ft of 3/8" OD, 0.035" wall thickness, for dilution water and effluent pipes.
b. 60 ft of 1/4" OD, 0.035" wall thickness, for dilution water and effluent pipes.
c. 1 ft of 3/4" OD, 0.035" wall thickness, for standpipe in D1 chamber.

4. Swagelok tube connectors, stainless steel.
a. 4, male tube connectors, male pipe size 1/4", tube OD 3/8".
b. 2, male tube connectors, male pipe size 1/2", tube OD 3/8".
c. 26, male tube connectors, male pipe size 1/4", tube OD 1/4".
d. 2, male tube connectors, male pipe size 3/8", tube OD 3/8".
e. 2, male adaptor, tube to pipe, male size 1/2", tube OD 3/8".

5. 7, 1200 mL stainless steel beakers.
6. Several Ibs each of Neoprene stoppers, sizes 00, 0, and 1; 1 lb of size 5.
7. 14 - aquarium (1-20 liters).
8. Magnetic stirrer.
9. 2 - PVC ball valves, 1/2" pipe size.
10. Dilutor control panel - see Fig. 9 and equipment list.
11. Plywood sheeting, exterior grade:  one - 4' x 8' x 3/4", one - 4' x 8' x 1/2".
12. Pineor redwood board, 1" x 8", 20 ft.
I3. Epoxy paint, 1 gal.
14. Assorted wood screws, nails, etc.
15. 25 ft - 14" ID, TEFLON® tubing, to connect the mixing chambers to the test chambers.
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VACUUM SIPHON SYSTEM EQUIPMENT LIST

1. Dilutor Glass.
2. Stainless steel solenoid valves.

a. 2, normally open, two-way, 55 psi, water, 1/4" pipe size, 9/32" orifice size, ASCO 8262152, for
incoming effluent and dilution water pipes.

b. 2, normally closed, two-way, 15 psi, water, 3/8" pipe size, 3/8" orifice size, ASCO 8030865, for
dilution water chamber D-6  and effluent chamber E-2.

3. Stainless steel tubing, seamless, austenitic, 304 grade for freshwater and 316 grade for saline water.
a. 60 ft of 3/8" OD, 0.035" wall thickness, for dilution water and effluent pipes.
b. 20 ft of 5/16" OD, 0.035" wall thickness, for standpipes in mixing chambers.
c. 1 ft of 3/4" OD, 0.035" wall thickness, for standpipe in D1 chamber.

4. Swagelok tube connectors, stainless steel.
a. 4, male tube connectors, male pipe size l/4", tube OD 3/8".
b. 2, male tube connectors, male pipe size 3/8", tube OD 3/8".
c. 2, male adaptor, tube to pipe, male pipe size 1/2", tube OD 3/8".
d. 2, male tube connectors, male pipe size 1/2", tube OD 3/8".

5. 7, 1,200 mL stainless steel beakers.
6. Several Ibs each of Neoprene stoppers, sizes 00, 0, and 1; 1 lb of size 5.
7. 14 - aquarium (1-20 liters).
8. Magnetic stirrer.
9. 2, PVC Ball valves, 1/2" pipe size.
10. Dilutor control panel equipment - see Fig. 9 and equipment list.
11. 7, 120 mL NALGENE® bottles.
12. 3 ft, 1-in-2 aluminum bar, for siphon support brackets.
13. Stainless steel set screws, box of 50, for securing SS tubing in siphon support brackets.
14. Stainless steel hose clamps, box of 10, size #4 or 5, (need 3 boxes).
15. 6, NALGENE® T's, 5/16" OD.
16. 12, TYGON® Y connectors, 3/8" I.D.
17. TYGON® tubing, 3/8" OD, 10 ft.
18. Plywood sheeting, exterior grade:  one - 4' x 8' x 3/4", one - 4' x 8' x 1/2".
19. Pine or redwood board, 1" x 8", 20 ft.
20. Epoxy paint, 1 gal.
21. Assorted wood screws, nails, etc.
22. 25 ft of 5/16" ID, TEFLON® tubing, to connect the mix5ng chambers to the test chambers.
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DILUTOR CONTROL PANEL EPUIPMENT LIST*

Designation CKT Description Manufacturer

A1 Encapsulated amplifier Cutler Hammer 13535H98C

CTR-1 Cycle counter Redington #P2-1006

ET Elapsed time indicator Conrac #636W-AA H&T

F1 Input power fuse Little fuse 342038

J1 Receptacle Amphenol 91PC4F

J2 Aux A.C. output jack Stand. 3-prong AC Rcpt.

J3 Main input power cord Stand. 3-prong AC male plug

L1 Fill indicator light Dialco 95-0408-09-141

L2 Emptying indicator light Dialco 95-0408-09-141

L.S. Liquid level sensor (Dual Sensing Probe) Cutler Hammer 13653H2

P1 Plug Amphenol 91MC4M

S1 On-off main power switch (spst) Cutler Hammer 7580 K7

S2 On-off aux power switch (spst) Cutler Hammer 7580 K7

SJ1 Solenoid (See Solenoid and Vacuum System
equipment lists)

SJ2     " "                   "    "

SJ3     " "                   "    "

SJ4-SJ6 Additional Solenoids "                   "    "
for Solenoid Valve System

TDR-1 Time delay relay Dayton 5x829

TDR-2 Aux time delay relay Dayton 5x829

*Consult local electric supply house.
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APPENDIX D

PLANS FOR MOBILE TOXICITY TEST LABORATORY

D.1.  TANDEM-AXLE TRAILER
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APPENDIX D

PLANS FOR MOBILE TOXICITY TEST LABORATORY

D.2.  FIFTH WHEEL TRAILER
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APPENDIX E

CHECK LISTS AND INFORMATION SHEETS

E.1.  TOXICITY TEST FIELD EQUIPMENT LIST
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E.1.  TOXICITY TEST FIELD EQUIPMENT LIST (CONT.)
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APPENDIX E

CHECK LISTS AND INFORMATION SHEETS

E.2.  INFORMATION CHECK LIST FOR ON-SITE INDUSTRIAL
OR MUNICIPAL WASTE TOXICITY TEST
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APPENDIX E

CHECK LISTS AND INFORMATION SHEETS

E.3.  DAILY EVENTS LOG
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APPENDIX E

CHECK LISTS AND INFORMATION SHEETS

E.4.  DILUTOR CALIBRATION FORM
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